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! ESIGNED to operate from A.C. or D.C.
mains of 200-250 V or from self-contained
dry batteries, the Ultra * Twin-60" is
4-valve (plus metal rectifier) 2-band portable
superhet. Waveband ranges are 190-550 m and
| 1,200-2,000 m. The differences in the earlier

** Twin,” model R586, are explained overleaf.
Release dates: Twin-50, May, 1950; Twin
R586, April, 1949, Original price, both models,

£13 08 9d complete, plus purchase tax.

CIRCUIT DESCRIPTION

Tuned frame aerial input L3 (M.W.), or L1,
L3 and loading coil L2, with €24 (L.W.), pre-
cedes heptode frequency changing valve (v1,
Mazda 1C1). Trimmers €2, €23 are brought into
circuit by 85 on L.W. Provision is made for the
connection of an external aerial via C1.

V1 oscillator grid coil L4 is tuned by €25
on M.W., with parallel trimming by €26 and

series tracking by C7, C27. For L.W., the same
eircuit is used, shunted by the capacitance of
C8, C28. Reaction coupling by L5 via S7 (M.w.)

or 88 (L.W.).
Second valve (V2, Mazda 1F3) is an R.F.
pentode operating with fixed bias as inter-
\ mediate frequency amplifier with tuned trans-
{orm'e:ricouplings €4, L6, L7, ©5 and C10, Ls,

9, Ci11.

Intermediate frequency 470 ke/s.

Diode signal detector is part of single diode
pentode valve (V3, Mazda 1FD9). Audio fre-
guency’ component in rectified output is devel-
oped "across manual volume control R9 and
passed Lon to control grid of pentode section,
which operates as A.F. amplifier.

Resi cé-capacitance coupling by R11, C17
and R13 betwcen V3 pentode and pentode out-
put valve (V4, Mazda 1P11).

For battery operation, power supplies are
carried by switches §11(B), $14(B) and S$16(B),
which close in that position, as indicated by
the suffix (B). For mains operation, $12(M),
$13(M) and S15(M) close, §9 and $10 are the
normal ““ on/off " switches.

H.T. current is supplied by half wave metal
rectifier (MR1, SenTerCel RM2) consisting of

(Continued Col. 1 overleaf)
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ULTRA “TWIN-50"

Covering also Model R586 " Twin"

VALVE ANALYSIS

Valve voltages and currents given in the table
below are those measured in our receiver. They
were the same on mains of 230 V, with adjust-
ment appropriately set, as with a set. of new
batteries. Voltages were measured on the 400 Vv
scale of a Model 7 Avometer whose negative
lead was connected to chassis, The rectifier
output was 223V D.C.

Anode Screen
Valve —_—
V | mA v mA
L Viicr o . 63 | 06 53 18
V2 1F3 ... 86 | 21 62 1-0
' V3 1FD9 ... 7 | 04 3 0-01
V4 1P11 ... | 855! 40 86 0-9

COMPONENTS AND VALUES

RESISTORS | Values | Loca-

| | tions
— —_— |
gl | V1 hept. C.G. | 1()10MkQ | G4
2 N v . Q | G4 |
R3 } V1 ose. C.G. {[ 56kQ | B4
R4 Osc. stabiliser o 2:2kQ | G4
R5 | H.T. feed ... an | 6-8kQ | F4
R6 | Fil by-pass 1kQ | F4
R7 LF. stopper I 100k | 4
R8 | A.G.C.decoup., .. | 470kQ | F4
R9 Vol. control ] TIMA | D3
R10 V38 C.G. 2:2MQ F4
T R11 V3 anode load 820k | E4
R12 | V3 8.G. feed e 4 TMQ E4
R13 V4 C.G. e | 22MQ | F4
R14 V4 grid stopper ... 470kQ | F4
R15 | Fil by-pass S ko I mg |
R16 | Fil. ballast 1,690Q | Cc2 |
R17 | H.T. smoothing 1,450 cz2 |

%{S |l Voltage adjust- f[ 4100 - c2 |
R20 ment resistor ... { 1750

The appearance of the Ultra Twin-s0.

i
CAPACITORS Values Loca- |
| tions |
| U EE— ——
| 1 Aerial series 22pF — |
c2 L.W. trimmer 50 120pF | F3
Cc3 V1 hept., C.G. 390pF G4
C4 1st LF. trans. { 100pF | A2
Cb tuning 100pF | A2
C6 V1 ose. C.G. . 47pF | G4
c7 Ose. tracker o 540pF G3 |
[oF] L.W. trimmer 500pF | F3
Co* | H.T. decoup. i 2ul | E3 |
C10 [\ 2nd LF. trans. { 100pF B2
C11 | tuning 100pF | B2
C12 LF. by-pass 100pF F4 |
Ci3 A.G.C. decoup. 0.05uF F3
Cl4 | A.F. coupling 0-01pF | F4
Cl5 Fil. by-pass 0-05uF G4 |
C16 | V3 8.G. decoup. 0-01uF | F4
C17 A.F. coupling 0-01uF E4
cw'[ Fil. by-pass 100uF | Bl
Cég* Tone corrector o 0g5”f‘ B4
G m : OulF Cl
cg1# ¢ H.T. smoothing {; 50.F | O] 1
€22 [ R.F. by-pass . 001uF | E3 |
023f L.W. trimmer o 120pF | G3
C247  Aerial tuning 520pF | A2
€256t Osc. tuning... 520pF Al
€261 M.W. trimmer 60pK G3
€27t Ose. tracker 120pF | G3
C28f L.W. trimmer 60pF | G3
* Electrolytic. T Variable. I Pre-set
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Circuit diagram of the Ultra ‘¢ Twin 50,” with the waveband switch unit inset at the top

M.W. position. The mains/battery switches S10-S16 are coded (M) and

left-hand corner,
(B) to indicate whe

where it is drawn in the
n they close.
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963 TWIN-50
Approx.

OTHER COMPONENTS Values |Lceca-
(ohms) |tions

L1 L.W. frame " W 1-8 [~
L2 L.W. coil 150 —
L3 M.W. frame 1:5 —
L4 Osc. tune coil 2-0 G3 |
| Lb Osc. reaction i 1‘»-3 f{‘é
| L6 N gk, 9- | AZ
; £7 1st LK. trans. %ec. .3 ﬁ%
8 - ) Ti. e
18 ) 20d LF. trans. {5 oo | Bs
L10 Speech coil 2:6 Bl |
Dy . 7
: T1 O.P. trans. {gglc 60:‘“2 L |
| 81-58  W/band sw. . - F3 |
159,510, Power sw. ... — D3
S11-
— D3

S16 Mains/batt. sw.

Circuit Description—Continued.

two units in series for 250 V mains cover:ge.
S8moothing is effected by R16 and electrolytic
capacitors G20, C21. Filament current alsc is
taken from the H.T. circuit, the filaments be-
ing connected in series and fed via R16.

The filaments remain series-connected for
battery operation. V3 filament is not con-
nected to chassis, but several parts of the
circuit are returned to the earthy side of it.
Bias is obtained from the filament voltage
drop, but additional G.B. for V4 is taken from
the oscillator voltage at R2, R3.

DISMANTLING THE SET

Removing Chassis.—Remove the three conirol
knobs (pull off);

unplug the two battery connectors;

unsolder the five coloured frame aerial leads
from the tags on the back cover;

remove the two self-tapping screws from the
ends of the rear chassis flange and withdraw
chassis; . .

to gain access to the underside of the chassis,
withdraw the sheet of insulating card which is
held by the two cross-members.

When replacing, the frame aerial leads should
be connected to the tags on the back cover
mn accordance with the coloufed dot becide
each tag.

Removing Speaker.—First dismantle the scale
assembly (one self-tapping screw with spacer
on left, and one with earthing tag, spacer
and drive cord pulley on right);

release the cursor from the drive cord (un-
clamp) ;

unsolder the leads from the speech coil tags ¢nd
remove two 4BA cheese-head bolts (with
spacers) securing the lower edge of <he
speaker to the chassis.

GENERAL NOTES

Switches.—S1-88 are the waveband switches,
ganged in a slide-type switch unit indicated in
our under-chassis view and shown diagram-
matically in the top left-hand corner of our
circuit diagram, where it is viewed from fhe
rear of an inverted chassis. §1, 84 and §7 close
for M.W. operation; §2, 83, S5, §6 and S8 close
for L.W.

§9, S10 are the QM.B. “on/off ' switches,
ganged with the volume control R9.
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Plan view of the
chassis. The
mains plug hol-
der is seen at the
bottom  right-
hand corner,
with its opera-
ting plunger just
below it.

MAINS PLUG F 48
RECEPTACLE

S§11(B)-515(M), S16(B) are the mains/battery
change-over switches, ganged in spring-loaded
slide-type switch unit, mounted on the under-
side of the chassis deck. This is indicated in
our under-chassis view, where the tags are
identified. In the normal position (plunger
out) the receiver is switched to mains operation,
and all the switches with the suffix (M) close.
‘When the plunger is pressed in, the (B)
switches close for battery operation.

To hold the unit in this position, the mains
plug is inserted in the “Mains Plug Recept-
acle” which we indicate on the chassis deck,

The drive cord
system as seen
from the front,
In the earlier
“Twin” there
was a fourth
guide pulley.

—

when the pins lock the switch in position. By
this ingenious device the mains cannot be
connected to the receiver. The receptacle wiil
accept a standard 6 A 2-pin plug; or a standard
5 A 3-pin plug if it does not project too far
backwards, which most of them do.

Frame Aerials.—The M.W. (outer) {frame
winding L3 and the L.W. (inner) frame wind-
ing L1 are mounted on a card inside the back
cover of the case, together with C1 and the A
socket. The L.W. loading coil L2 is wave-
wound and situated between them.

Connections to chassis are made by five
coloured leads to tags bearing similarly
coloured paint-spots. The colours are indi-
cated in our circuit diagram. Reading from
top to bottom, the frame tags are: 1, red;
2, green; 3, brown; 4, orange; 5, yellow.

Batteries,.—The L.T. battery recommended is
Drymax H1186 or Ever Ready AD39, rated at
7.6 V. It has a standard 2-pin connector. The
H.T. battery recommended is Drymax 529 or
Ever Ready B129, rated at 85.5 V. This has
a 3-pin connector, of which the two opposite
pins are the active ones. Small swivelled clips
prevent the batteries from slipping out.

‘““ Twin " Divergencies.—The ‘‘ Twin " (model

s
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R586) preceded the Twin-50, and although it
was very much like the latter, there were the
following differences. R11 went to H.T. posi-
tive at the upper end of RS5, while V4 was
usually a 1P10 and its screen went to the lower
end of R5. L7 was returned to the A.G.C. line.
R3 was 22k, R5 was 4.7k, R11 was 330kQ},
R12, was 2.2 MQ and R15 was 1.8k(Q. The 1P10
and 1P11 valves are not directly interchangeable.
If a combined H.T./L.T. battery is used, it is
Drydex 527 or Ever Ready 127. The voltage ad-
justment pig-tail was anchored to R17 instead
of to R19, R20. The intermediate frequency was
465 ke /5.

The latest rectifier was an 8.T.C. type DRM2B,
and R16-R20 were respectively 1,680, 1,400 Q,
400 (0, 410Q, 225(. With an earlier version, the
rectifier was a 4A79, and R16-R20 then became
1,680, 1,760, 350, 68, 280, and the
highest mains adjustment tapping was trans-
ferred to the opposite end of R20.

Drive Cord Replacement.—Thirty-six inches of
nylon braided glass yarn is required for the
drive cord, which should be run as shown in
the sketeh (col. 2) where the chassis is viewed
from the front with the gang at maximum.
In the * Twin” there was an additional pulley
beneath the scale.

CIRCUIT ALIGNMENT

I.F. Stages.—Remove chassis from case, con-
nect signal generator via a 0.1 uF capacitor to
stator vanes of G24, switch set to M.W., turn
the gang and volume controls to maximum, feed
in-a weak 470 ke/s (638.83m) signal and adjust
the cores of L9, L8, L7 and L6 for maximum
output. Check that response curve is sym-
metrical.  (In model R586 the I.F. is 4656 kc/s.)

R.F. and Oscillator Stages.—Replace chassis
in case, or fix frame aerials in their correct
positions relative to chassis. In the case, access
is gained to trimmers only by half opening the
back and partly removing a battery. Couple
signal generator via a 13}-turn coil of 18s.w.g.
wire on a I-in former 1i-in long. With the gang
at maximum, the cursor should coincide with
the end callibration dot on the scale.

M.W.—Still switched to M.W., tune to 200m
on scale, feed in a 200 m (1,500 ke/s) signal, and
adjust €26 for maximum output. Tune to 500 m
on scale, feed in a 500 m (600 kc/s) signal, and
adjust €27 for maximum output. Repeat these
adjustments, while rocking the gang for opti-
mum results, until no improvement results.

L.W.—Switch set to L.W., tune to 1,500 m on
scale, feed in a 1,500m (200 kc/s) signal and
adjust G28, then €23, for maximum output.
If the M.W. trimmers are subsequently dis-
turbed, the L.W. alignment must be repeated.

Under-chassis view.
The mains/battery
switches are all
identified here in the
unit at top left. The
waveband switch
unit is indicated
here, and the frame
lead colours are
shown. A drawing
of the unit is inset
in the diagram
overleaf.






